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A method and apparatus for an innovative object 
oriented framework system is disclosed. The 
system uses an innovative framework architecture 
to provide concurrent access to a framework 
application by multiple users. The users can 
collaborate over the application and jointly produce 
a finished product. 
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^y^iy7.h\H(Dm'famt(Dm^utmm't^tLxmm-^n^o ^Aimmy^r^iy 
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ti. WtiU 7;!^ • :^7's>x^ F Wffi«fS3f f^o ;?j:/-b;Vii'J 7;V • ^TT" 
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n h ra 1" § r_ t J: . « A^ti/h ^ ^ X WS* n v y F ^5 ^ ^ H 

3b ^ ^ X 0^tT± § o 
CopyDatat*. ^:6Wc^^Xtc<i D^^f ^tl^ttmf ^?>-r\ #^7^-^03 

AdoptDatatJ:. i±mKmmt^mmK7'~^^^iUL^^\^^imib':htsc 

-^Mi6)A^n?.^#^^a\ ;5j7'-fe;l/^i:/^^y^ • .tN>y ^X^ LTffi^^jA^ 
ClearDatatJ;. M^-r^^il^^?)#S^nfcx-^^-rU--h'r§<fc3^C«:^)^ 

tifc ^ ^ X D mi ^ ntf ^ ^ v\ u - f ^ ti/c-r- ^ ^^tsmm 

ri-^^.^y^-^x-rx 
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x-^iiiE (Data Modeif ication) fiMPp^^fg-rSo : ^OSJi^fcMbTSlI^ 

■r S il h S rrv y F«» ? 

n^^^ATi*. rL— ^fjiSJR^nfclSHO:$t?ox^^;l/^^M-rsc i:^at? 

^ F" \c^^mm.~^t\^. 

tf^vv • zivy F • ^yy^-^ F 
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y F • :t7i^x ^ F MHR^n?.o 

HandleDo (HandleDo) . 
/N^F;!^ • TyF'i? (HandleUndo) . 
7NyF;V- V V'y (HandleRedo) 
mLh^^^7.(D-=i'^y}^:^^m-r^^tl^Mk(0?^V-j F^:t-^^v^F (ov 
erride) t^Ct^^tS. :t-^^^-r F1-^/ci60»tag:&3O0^y^y Fti: 
. Handledo, HandleUndo. $5 j:t;HandleRedo-efe§o HandleDo^V Ft*. 
1 1 Tfe § 3 y F ff^i^ ^ n V y F A^^M ^ nSMfK ^ tca-::5i/^TMfc f^^ 

§IBHO:5:?tc^>r-r§X^^;V^M^"a-ty=S:eff. HandleDo^y^y FfJ:C(7)nv 
yFcDfei:tc "T^F-^ (Undo) " t^'j^^^(0:^^mm(Dt^X^imt^o X 

^-f^VOgM^f^ijT^. T^F'j? (undo) 'if fgO«#t*i^lESl©l0X^-f 

ffi«fe§o LA^bWB. 7T^^/F4b'j:tf^MtO<fc9^i/K ?.:^)^03v:/F 

a^M^Dlffg^lBSL/cfetTrt-ry F^7>F'i7-r^^i^^^t?o fitttc. Ha 
nd\edo?^yy Ft*, -r-^ • i^y'^^Mcrj^^n^^Wm^^jll^t^^^m^^mj 

HandleUndo^ y FtinvyF:^)^ "F-^" (done) miC^^-^^-^ft^ 

iltcF^^^^yF^M-To m^n:^^tntf:&^^V^X-r>y:/tJ;±fSC»HandleDo 
•r^^nfcX7">y7°^^liTfe§o HandleRedo^ y 7 Fti;. F^ (do) ^ti. ^ 
LXryF-j? (undo) ^ti/cfei:ii-T> F^ "U F'^ (redo) " t^o 
LtfLff7>F'>/''J Ft; (undo/redo) OlI^^b-fir^mv^Trn w FO-fS^ 
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ndleRedo^y^y Fti. Redo^ V Ftcjol^T. gft^c*;bWctiWiltDnvy 
F Tb^^T L fc i: tSIIffl ^n?.Ci::6^^^§Ct ^I^V^THand I eDo;^ V >y F h 

3vyF^fgtf-r§St>$ftLi^a-if • -fy^-yx^Xii;. feSSOEg 
mr^^^tSo xVWX •^-O'F^nvyFJcffliRU • 7^- F/^y ^ 

• :/n-feX% "F^-Y^' f ^ci;dtcjS^Rlt^>5:;ty>>x^Ft±F^^yA-^L 

^yY" (Dm.-h^mmmm-^o m^it. urn. ^^ff^^oj;^^ 

^ (Pink) " t^3V^T2D;i-7i>^x^F©-r^T^tHllE$^±. X^-U>^'LT. 
Sj^b^-rrcidO F ^ ^y • n vy F:^)^fe§o 

3V>'F^5StT'r?./cA6tD±±ji©a— If • ^>^-7x^Xtt^:=::i- • v^X 
f-A5b^efe§VHi3>'Fn-;l/^^bTV^§o ^-i-ii;M^n[llil1-^n 

TOn-TVFA^ "^n-y mW " ^n. nv>FOF<> • ^V^y F;b^r3-;1/ 

^nSo 7°n^^^vJixVWX • -r-^>Ftc#^}A^n^i\ ^e^c, ziv^F 
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imnvy F 
i60^|S(OffijA3V>F • :t7>^x^ F^Wf 

. cn^ommii. ^xViz-^-xoF-^^y^y^ (iiji) . 7 7^u>^\ 

^x;l/-^-X- F^^y4^>^ 

F^^y4^y^^ (iiJl) fi. itM^l:l-^f • ^y^-7x^XO;L«T^fe§ 
o F^^y4^>^^tcJ:«P. ^l— iftt. x4^X FOlSH^SJRL. 4-7'i>'x^F^F 
^^y^^L. ;^-:/S>x^F^S^t^XllieL. :^fi:>':^^h^m<^tmmtrj: 

t;^|j((7)v>^->^cg^«fcF^>y^>^~«^t-§o F^>y^-ti. ^xVl^ 

^x;V-^-X- F5^y4^y^^ti> F4^ap^y Frt-eF^>y4^:/^"-r^fcJ6(D 

mBiO)m^mT^^i)\ ^ni±. uT(o^j^.^^t^o (i) • e ^-^ 
, ^M^^>F-\o.%}ijs^^^f^^t-sj;9tg}i{t:b:&ij-na'^^^i^o (2 



-31- 



(32) #^¥8-5 0 9 8 2 5 

yytj— (Anchors) 

^ty-izy h>&iSML^ttnfi^e55:v\ y'^T.hTyti-^mnt^ra^iat 

^t^o /N-T/^— ^xV7 • 3 y'y FOt"^T (CreateLink. PushData^ PullDa 
ta^cfct^Follow) ^nf.(D^fT^^C7yA-^M-r?.o v^Xx Ai^ioaiK 

mmmnmicTytj-^imt^o -<-x • t^-^ • tiy'^Miyyti-tvy 
^yf—iy3y^f!-Lx:i-^ic^^^^^ict^o ryvr-ysyii^rc:! 
^p):&i^o 7y;?j-i:U >'^Ofci6(7)rL— • -Cy^-yx.-fxmitmc-^n 
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;V • 7:t--7^y F t(D5i^«{S-3fc46^c. 2o077'n-^«tg-efe§o m 

^ 1 (7)77°P-f-c0SFjTfix-^ ♦ ;^7°-tz;VMOF^i^y FrtT-;b7°-b;Hl: 
0/ia60K#07r^;V- 7;e--v>y FtciESif^:3i-a-rs<fc9JcLfc^^^@i 

[RiBt^^^y Fy-^ftlwIllF^ti:. 2Afe?)</Hi:^ni:^±CiA50^Wt^lRli:F4^a 
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ii#0®iR*^^b^^^. iiWMa^«^n§o ssi6^«iwi{^^#o5ijR^^ 

/^^T^-^^MirU ^n*^^^^T^n§J:9tc-r§o 1^iJx.tf. f-x^y^4<>y^X 
/ci6tcnv>F^^tT-rSo 

a\ ^x^y^.1^^-y^Xti7^Wl/ (iXm) x-^ffi^b^M (TRUE) 0^^/clt5"x«y 
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•rn/b^©x-^ffl>&#^^-r§:^?>tf3v:/F<D5im'^^^y F (Get) t^yV (S 
et) O^y^y F04-N-r>^:^^^^/c#^^n§o Fn-;l/a^in?)0?^y^y F 
• .l^-i-y^^Sry^-^l/FfGetMethod^fSetMethodtC^tl^'tlM-r^o ^©It^ 

FP-;i/ij:T^-^fi*^B{ti:^^^Tfe^ ii t^^^irmm^mt^o ^=i-^y 

FtiCCQfcfetcn^.^ Fx-i5? (ConnectData) tWn^p^ V F^W^TS 

ct\ontmin^mm:^f>^^^ F^^t?o ^©Ji^^yi^x^ F^^nvy f-\ 

©r-4^^^yFtLT?g^n:So n^vF •^:/>^x^Ftd;g^:t:/i/^x^F 

#^^y^bXF^lin^§o T^TSf^c, nyFn-;VtJ:jgi!:t:/S/x^ FOg^ 
^y^y F^n-;H.T^3 0^c^N$n§g^WiL-r§o hn-;V^i^cor 
— ^{ji^^Oinvy F5b^P)Mift"§o ^ntinvyF (fCommand-) (*fGetMeth 
odO) (D^yh (Get) ^y^y F^r3-;l/-r§^^tcj:«5ffdo ll5BI^c^^^n 
.J: 5 3 y F n-;l/ti C»{i^5i^:&7 ^' FtcIS 

i'-;PF^c|S,W§) o ^ott. :3yFP-;l/fi^©aiil^Mift-§o Bffi©- 
g|33b^'MiT^'iSg^LTl^§il^^^LT. Ifa- • $/XxAW^{b^y>y F^ 

n-;V-r § cfc D ^1 ^ 3 y ^tT 5 o 

^nTV^S-r-^Offi^E^M-r^:3vyF*^lltT^n^o iion-^yF«. ny 
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n^^' • sy^7.immKx ^nyhu~-fi<Dm-vxtiyt—^7.(Dmn^mmt 
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# S¥ 8-509825 



> b n -;l/^«B^^^ S § X- ^ Oii^n § u ^ ;()^ T t § ^ ^ X >y ^ y 

lite t ^ n-f. U ^ ^ f - X ^ ^ X300tc ra V y F 31 0 MIST ^ 
SS:0^?S%Hgb/co ^nttn-^^FO^'y hfil^y>y F^-b>y hfi^V 
'y FJCOV^Tig^n/co f-x>y^.K>y^X^iil(7)Sm^^>bS^«D±tf§o 

§-^nfi^ 4 BItc^^n§ J: a Jca^^}^;g,o ^x ^y ^ 

4^^^y^X400^i:^y^l^;^F^aJibfc^nP)fc-3l^TM<o ^4gITii:. 

^ :^3^ ^ Oii^Pti^x ^y ^ dt^y ^ xp«3tc X ^« < ^1 j; 0 SB^^ti^'if fS^;!^ < 

^ X 'y ^ ^y ^ XSIOtif^^- ^ LT^ x ^y ^ ^y ^ XSIO^iE b 

t^^nSo ^nii. ^5at-r^3vyF520<D'y^>y Ffi^y^y F^ffit^Ttf 
9o iEH/^'^i^i»:^^x^y^;^^y^7.510^c^e,•^i;SM^^:. nvyF52oraiR 

iK^y^X510MS{Cj;«9-^ng#^MiT-r§o 

:i— if' ti; C (Di/- ^ 6 H^c^^nS d: 5 tc^x >y ^ 4^^ >y ^ X600^"fi 
ffTo f-x^y^^^^y^xeootinv^FeiOcD-tr^y hffi^V^y F^fflV^TSiR^/T 
LTx-^620O{(^-t>y FT^o ^f*tD7°n-bX:^^ 7 EIJC#jt>Wo 
7^1/ 3 ys^con > F p— ;!/ • ^^^-^jX/ 

nyv n-;V • 8 Hl^c^^n^ J; 5 tc— >y F On y F n-;V>&^ 
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■9-7 > F • n > b p— ;l/ • /-n:?^;!/ 
n > F n-;V • /U-.;VO^J ^ LT^ 8 

>F • n>Fo-^:§#x.§o ^On>Fn-;V • /^:t>;V^^-9-^^^ F©S4%$iJ 
tpr?) 4-00.1^^ ^>800, 802, 80443 J; tf806^^t?o ^4-s^>tt±fH(D "T^v'a 

fU^SOO iiony Fn-;l/iiTPaynv>'F-??^^o (lOrrvy FtifeS^ 
{4^0TT0^7 ^ f - ^' 7"T\ O^fl^OTTO^n :/ F u-jl:^4 ;^-7";b 

7^802 utDr3>Fn-;l/*,tfc. TPIaynvy F^^tJo iltiMTfe 
5 9 ^T. ^n^mmLXi^^^t^UM. TPIaynv:/F*^^n^S^t--<t 

-</co^iwii:^{4^oTT(D^^:?^-7";F^$n§o stept-^ yt>m-^n^t^ tp 

I ay > F^^tf LTW$ n/c -9-7 > F lf-:^7-:^)^ ^■tJr^.o 
X h 7°804 C(D:2y Fn-^l/tiTStopHTy F 

>&^tjo stopi3v> ]^imu-^nr^-^^y¥tim^n^^v^^t^(D^-f^^- 

7>i!?n5o ff^n/c^^. Stop4?^ytiTStopnvyF^^fTLT3iJj^^n 

/c^7 y F©S§L^f?±^ii:. «(D-9-7 y FfeB^r^m^j-is^-rSo 

d-°-X806 ilOn>Fn-;l/ti^fcTStop3V>F^^t?o L>i)^b>5;;^'^~?>Stop 
4^^^ :/ D s d OTStopr^ V > F«-9-7 > F^lFm'i^^-##M^^v^ J: v m 
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<o 

7 ^ a y^tD^W 7 P • d-N^y ^ X 
7 n • .-K ^ X . ^ ti*^--fe >y h O y h n -jV^^tsm^^j: ^y^y 
]^^V$>^th^oj^.r^yhn-;\y7^^-.]Vtmm-V^^o LA^L^*^^^. SfR 

^-^^C-f^fflf^o Apply4^'^y>b^ff$n^tT/clt«IE^n/cU7;l/ • X- 

• x-rV ^ 

^m^(DimctmLrz^t. a-+ftiApply930^WLTSJRbfclBHO;?j^-^ 

^900, mm, nm rr-mct-DX. cneox^^^ti:. 

cin ?> O X ^ -f ^^Jc^ ^ p V > F MO n ■x' y H ^ ^ >^ - ^ fS^a^ bfif 
lE-rSo ilO^^. Applyd-^^>rt^c#^n?.^^>'F^D^. ^feSl/H^WO^-^ 

Apply930 Applyd^^^y^. UtT^tiS ^^fC«^n/clEHO*^-^^M 
•r§TSetColornv>F^^Cfo ^ti^i 3 -OOz-n-^ ^ — ^^i^-r?)o 

.^^S^^n. a-Hf^©^ig(cjS^LTX^^^^fCj;f9^S^n§o Applyd^^ 

^>»^n§^s F:^^":^^tf^niTLl/^*^-:^^ISS^n§o 

. xxv^tc{^9rtgP7^>-3y^i?ijtLTi5iogitc^-ro ^1000, liiolo, n 

1 020OX ^ -Y ^liTF I oat Cont r 0 1 Command^$t?o on?>OPV>'Ftin>hD- 
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TF I oatCont ro I Cominand<DMIRtc J; D App I y 1 0404^^ ^ y F^OTSet Co I or n v > F ;^)'^ 
#^^n§o ^(D^^^?^-^(D 1 -Dtt^TFIoatControl nvy F:6^lltf ^ti^ ^ 
tlc^S^n^o Slt^^^ a-WApplyl040.1^~^y^ff1-^^^ TSetColornv 

OTO-b ^ 3 >' « > F D -;l/4o J; tf 7 o ^^X^^n^cDS 
«:&^y^y F^&i^HJ-r^o 

Fd— ;b 

FP-;Vfi l Sfc«^nt;^±033V>'F^O:i-1f • ^y^-7x-rxT 

bn-;I/^i:^Mi'NiiD^C3WF^::-oi>T(DtSfg^g^L. Sfc. 

(Dtmi^m^r. nyFD-;VJinvyF^^tT-rSo r^^Fn- 
;Wii3-^>F«iE'r§x-^Oliftlfi^t#T. ^n^:i-'^Km^t^o 
yF^^tft-^tutCciO-r-^^rolffbv^ffl^^'r^vyF -/^^^-^^-tr^y F 

^T'v'a ViiLTO^y Fp— x'yFOf^ 

Mft«T-nyFn-;VtCQi^TOMJR^«'r§^y^y Fo ;l/^y^7^yy- n 
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n^^?>^|fTt'^/ci6Jcny bn— ;l/A'5M-r§>^V'y Fo ConnectEnabledNotif i 
ers^i:nyFn-;V7b^^:^-7°y$n/ci:^n^yFtcj;D#^^ti^ji^n#f::S 
Mt" § o D i sconnectEhab I edNot i f i er sti 3 > F n -jVtf^ ^n-X^n^^t^in 

Fo JiO^y^y F(ixV7:t;VFfcj;DfRl*.L:^l\ 

a^PO/ci6(D>^y^y Fo ^Ux— F-ry^J'l-'XF (Create interest) tiny 
FP-;UcD'i'yX^yX{cj;D#S^nS^y^bXF (interest) 
o NotifyM^^^D. -ry^l^XF^-t^iAtyct^lc^t-z^-n-F (overlo 
ad) $n§o 

3 y F n— y ^ l^x F 

y F P-;W yx^ yxrto-r y ^ F ^^tfM^. y ^ i^x F 
n55:ttntf ^^^v^o 3 y F n-;v-r y ^ ux F y F n-;V^it-r4-° 

^y^^^C^-f y^bXFTfeSo C(D^^Xti-9-7"^^X^L-t:\ ji^^Ot 

sm^n^p*3gp^^x-efe?,o 

ny Fn— ;l/(D315^n 
y F p-;FO^ < W7"^ ^XOit>TiiW^nTV>§o ^ y F n 
-;FA^ c Ji:ji^n>&}i§3b^>&IKSiJ-r §/ii6tc. iltKi^ ^^ti^ittii^^ f)^v^ 

o ny Fn-;l/C)jl^Pti^C)M^P^3^-3/cny Fn-;V^cDjJ-°^y^^-g-C^o ^ 

o^^xti-9-7'^^xiibTii^^os^ffiM^n§o 
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^y^yHo ^np)tirV7:r;i/bTM?>L^v\ ■9-:7~^^x^i-en:6^^'a£y:t7" 
X ^ b (0 rc i6 o ^ n 5. o ^ y F b ^ ntf ^ ^ ^ V \ n > h p -;Vtc 

^y^y FMMse^nSo 7V-tfyx-^>3>';b^^s»^n§^t. v^o^o^ 

TContro I Select ion (n > F n-;V}itR) 
inyFn-;^®^. n>Fn-;V- 7V-{f >'^-0>4'iC'atn7°U^f ^x- 
iy3>0^Jc>^^^n§¥-03yFn-;Vt#»Jc^(D4'«D3vyF^!it^ 

rty FP-;l/rto:3'^>'F^7^-bX-r§y^y>y Fo Z-Xv^Xt^-^yYif^^t. 

TUniControl (rL-n>FP— ;V) 

-L-nyFn-;Hi. ^-Onvy F%ii#tU ^'^OMISt-Mv^ 
T^tT^^i?)n§r3y Fn-;V0/ci6€>7XX F^^' F • ^-X • ^^XTfe^ 
o c Off^i^CO 13 y F n -;V(D^iJ ^ > ^ ^ X ^y ^ i}< ^y ^ X T § o 

n>Fn-;Ftcj;D^l#^^n^tT$n§nT>F^#S-r^^y 'y Fo mm 
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ibt^nt)-'^WW^'^^Tcli>K:iy hu—;l^ti'^^mt^}^V Fo Connect Enabled 
Not i f i ers« n y b n-;l/5b^:t-:/>'$ n?) 1 1 > F i; D n^M 
mi^mmt^o DisconnectEnabledNotifiersli. F n-;V:^)^^n-X^n?) 

7b^^|H#/c^ t^^f M^n^Slit-^^y^y Fo MiT^^--^;V (UpdateEnabled 
) tinvy F50^7^x^7'>§^^^^x^y^bT-r:7>-:/;V (Enable) ilf^VX 
T>-y*';V (Disable) at;Otcn-;^-tSo 

n>'Fn-;VOx-^ffi07°b-tf>x-v^3 yicBm^^^^M^^i^^Mt 
§fcJ6i:^nA^e^if-r§fc46lC3y Fn-;V:^)^ra-r S^y^y Fo ConnectDaT 
aNotifiersii. n y h n-;^5b^:t-7°y$n§ ^ K^c J: D#S$n§a 
^n#te:gMt'^o DisconnectDaTaNotifiersti. hn-;^*^^n-X^n^ 

y) {5I*>b^V^cJ:9Ji:ConnectDataNotiflers^^— /^•^^ F-r^o 
TButton (jfN^ry) 

ram-t^7^^X^bT?'^ffl$ns ^t:3-TyF:^^f^y hLTiin^o 

^V^yFo rU'^yf—iy3ytf^iiB\iit-$n^t^. i.^<o:b^£D3yFo-;Vt* 

r^-r^7'©t#/'£ttM:&ii^njcigi!-r?>o ^^iS 

zysymmmt-^n^t^Kwrn-^n^o 

uyVu-)\y(D^-^{m'fly'^yy'~-Zy3y\^WM^^^^Wm^\^W^\^ 
tfc^n/b^^^KLT:!— ^f^^iJlJt"^^ V^y Fo ConnectDataNotif ierstiny 
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sconnectDataNotifiersJiny hn— ;l/:^)^'^a— X^n§^^iin?.OlgiE^^ 
tjg^x-^»ConnectDataNotifiers^:t-^^^-r F-TSo 

^^^lc:n'^yh^ ' ^y^y F^n-;l/bT^03^y F^^tf-T^o ^O^^X 
^iji^^y ^ ^ XfeE L 5 n. :3 V ^/ F t^(Dm(Dy y^-fizy^- 

^-^^ ^ 0?>[ IS itt ^ T^M ^ n S c: ^ ^ Rlfg t -r S ^- 3 y F n § o 
X^^^^^Ol^Jt^^9il^miO0(C^Lfco 

TMultiControl (.-^jl/^^ziyhu—jl) 
y F u-jim^ < o^^on F^ S n y h n-;V(D/cJ6©7 
yxF^^F --^-X • ^^XTfe?). ^f^i:05-tiS«v>T^ne,^ 

TRadioButton (^v':t • ^^y) 

^mm^^-^^o m (PapeO :b^W$nSt. 1100T^©R:6W,<^n§o 7° 
^X^^y^ (Plastic) ^^MiR^ti^i:, 1110T^OR:b^MiR^n§o M^^M 

TCommand (zivyF) 
n-ry Ffis F^tDfe^lHi;tys>'x^ FO-b>y F^OU^xxF 
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(45) 
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i^lltt1200tcji^. nyFn-;Vtilitg7^n^y^1210fr^TaM^n^o 
-^-HN'yF •:t7"i>'x^hti;'^-a-{clio^e.n^o cMHg7^n>y 
tT^n§Xx^y:/t*. 1) nvyF*^^^-a-]I@^4fi!ct-§Xx^y:/s iiii 
T^^ - a -lig y F^^ty»;^y i>x ^ F -r-^SiiTfe^ Xx :/^ 

Vtm^^fitSo Mmt. ;^:^n.-]I@;bW:7^-7>Tfe§:6^5:^)^ (Boolean fE 
nabled) . (TTextLabel fName) . ^0^'^7^'«y^ (TGraphicLabel 

fGraphic) . ^^tf^commtm^^^^ti^^io^ (Boolean fValid) ^^tJo ^tl 
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f §400^y^y F^Wr^o i) ^^(D^m^^m'^^^^Wm. ii) ^^^7^' 

CD fu J6 fc^fijc^ nfc ^ ::! @ « r ^ X ^ t-ii^-r o ^ n^Sii^t 

:/v>^x^ F^ConnectActivetc?g-r^lttcj;D^f do nvVFti^Oti. nvy 

:^i:^^:7^-7;^:^t*cS03V>'F^^xU--r§o ^Xa-]I@%JS</c46tC 
, ^Xa.— Iggfi^Onv^'FO/c&Jilpty^y F "IsActive "^n— ;l/-r§c ^ 

40tc^^n^c]:5tc, iiffi(Dr:yx4^XFrtT^n5b^7^x^7>S;b^^M-r ( 

F^CcfcDM^n§li^^:v^yf-r^cfca^::^ ^OrtMSs (^^-aL-]S@i^oy 

a-if • 7 ^ a y 75)^ A;b y n ^ 1270tc^$ d n -7 > F ^#C? h t 
ti, a-+rmtn^yFMa$n^J:dJc-r?.o cnt^^-nilg. uyv 

3 «y P ^y ^ 1280tc^-r J: a F4- a ^ y b ttH^-^filE^ n§ cJ: 9 
t^o F4-a^yF?b^iiJq^3^^^#s OT©X-r^y7°*^^tT$n?>o 1) F4^ 

^^>Ftcj;D3^^nfcjiatcg^M^nfcv^-rm^o^-a-iig c^^i^M 

c»pyFn-;i/) t*. ii^^^ ^y-fe-i^^^^M-r^o 

l1 O ^ >y -b - >>ni ^ (D» tc}^ nfc^ 7"S>' X ^ F 4-°^ y ^ ^ tC^M<75^ 



-46- 



(47) #^¥8-5 0 9 8 2 5 

> mmm^nrz^WL(o^f:^~:^-m^'^Mt^. tvy^ (undo) isiot^:. 

7 ^ -r 1- 7^^ ^ - -II @ T D . Kilt- § Sfg^^tTt- ^ ci: ^ tcSJR-r ^z.tt^ 
TtSo UF-^ (Redo) 1320tt^^r^7-^ 7^Tfe RfeT«^n. CO^/^ 

^^yy^. ^V7n^\ uyVu-)]/ ' 7\^)\y) ^^n-LT^-rWi^MISI" 
§0 x-^ • t-r;l'ti;-r-^T07'l^-tfy-r-v^3y%4^b. »;e-yi/*x^b 

a— If . -ry^-7x^XJi#^©tx>©fci6C)7°b-tfy-r->^3 yoffi^ 

^t. :/U-tfyx->-3y«M^bv^7°U-tfy^->/3><Dff^5E^. ±i 

-7x^Xtcip^§o 7^b-lf>'x->^3y(iifMW:/b-lf>-r->'3:/'m (i^!l 
ii^tc^ix'j-F^nrtcfci/^ 
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fiy'ji^hiommt^9-^^(Dmm^mm^o f u^y 7^-1^3 y it. 
^yv—zy3yti'^mmt-^n^t^fu'^y7'- 

mm^it-^n^o -fu^zyf—iyayit'to^Emi^u-orm^-^n. m^if 
(i^ij^jfa— tf^(DiH)-tt) ^Mf-r^o 

^f-^7'Tfe§^#tcHffi±ti:g^5n. fe§V>MtciIfflRrt^=5;7°Hfy-r- 
5/a>Rrtg^^7">^x^h©*^?) (^J^l^^i— 9^'--r>'^-7x-rxg-^) 

■fiy^y7—i^3yit. r-ti^y mmm) ^c-ttn^x^-z^-h -7^^ 

nyhn-;K ty'U'^yv—i^ay (M^li. T-Ci^y^ ^m. 71^ 

7 n ^" • >t^y ^ X i: n > b a— ;V • 

SA^7F^>y^ (atomic) IM^>&«t-§A^^5*^T^§o 
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mm 

n T > F (i; . L n y F n Offiti: -Sff S cfc d U 7 

F^i^nS#tc^^n§fi^-gj$-&^J:5ti:';7;V • ^-rVl/ • f^-^^^M-r 
^M*'^^7b/'di. tl^ic7>F'>-?^#^7^>'3 >>&M5l<LaiI-r^o 
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(50) #a¥ 8-509825 

yh^y^ (atomic) 
:iyhu-;l(om(D-fiyhlt-mcm^. rh^-j^ (atomic) mi'^tLXT 

(±fHIIBOd:5tc) :i-^^mKts^y^ntttlc^ -^-^if^Ty 

^^y^)\/ 

(±IHIIB©J:9fc. jimOK.i<^>tc# 9) CANCEL (4^^y-tr;b) i}?^>^-a- 

-^z (Undo) • X^^y^fcK^b^nSHuOf^TOnvy F;b^^7>F'> (Undo) ^ti 

7 D • >y ^ X F*3-r'c7) 
7F^^y^ (atomic) nv^FOUtT 

tixyF • If . 7^>^3>;^^tTl-^o n-7^/Fti:MiR:^-:/>^x^ 
v>'FF^JC7^^>?-^:^^r^y h LT^tl^^^^tT^tl^ J; ^ t-T^o LOj:^fcL 
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atomic) Sj{^«oT7y F-^^tiU F-^^ti^^^TfeSo ^ nti ^ 0#fF(D 
7h^y^ (atomic) ^t^OM^«at*lll4l2Itcilf±t$n§7n-^^- b 

vyFtDUXFTfe^o yyV^m-^n^ts Xi5?^y^Og±»3N'yF*^' 

T^F^^nSo -r-c^jcu F^^n^^tntf. i^TS?)n§o ^ott. nm^p 

tg7'n ^y ^1430T}S^fc J; 9 (cMt;:P'^> F€>x-^fi^^M UT. n y F n 
-fl^mnt^o m^li. >y ^#'>y ^Xli 0 ^ 1 OP^Tn FO f ^'x ^y 
^ (fChecl<ed) 7^-;l/ F^^T^^f^o pv> FtiTV F-i; • >y 

^i^clHH^n. «yD^y^1440tc^^n5cfc9Jc, i!i/^T7y F>:7^n§ c 

f ij^7'n -y ^ 1450Tt^til ^ n§ ^ ^ :i~Wm^^r 7U^^ ■ y^T. 
F«>l©^3>Fn-;V^M-r§^. 3>Fn-;l/Mt^7^n^y^l430iC3it?o b 

^^f^. rr>Fa-;l/ti:«yn^y^1420fc^tyo ^tt^-. ^V7n^^ • 4^^^y ^ 
Xl^(D#n>FP-;l/A^rL-ifcD?^S{cML/ci:^. tf-tiOK4^'^ y^ff-To 
v-^*^M^yn-y^1440T7>F'^ • X^?? ^y ^±tcB:i)^nT. J^^5i5lltT^n/i 

-r^TfD > F {m-fOrn-ry Fif I^te*i6 ^ tl. Htfet/o ^y ^ 1470T^^ ti 

?.j;atc7>F'> • X^^y^±tCK5n?.o ^i^^y Fl#«^ < F^-Hi 
tc|fti6^zivy FTfe^o 'MT^n. r^F-^^ti. feSi/Hi'J F^$n§^^ 
, n-^yF^MStc^nv^F^^tTb. 7>F^L. fe^iHiU F-^-T^o 
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rivyHSftt. ^£Dft. #-7b^^y^ (atomic) IM'F^ LTT > F-^^tlfe^ 
nvy F^fT 

^Fti. n>Fn-;V^[qia^n§o n>Fn-;V©mili^ - i-. 
«xyF-:i— 9^07 ^5^3 ^^M'Ti.o nvy FraJR^7'>^V^ Ffcj;D 
>FF^JC;^^^-i5?>&-b^y FbT^tiA^^lf$ni.c!;9fc-r§o unjcj;0. r 

u~Mt cl on V > FcDn tf-:&{t «5 ^n^7 ^ FfCommandJc^l^Slfi-r §o n 
N'y F/b^^fRl5)A^€)x-^fa^fft^-r§^6tf. nv>FOM^y>yF (Get) 
^y^yF^-fe^yF (Set) ^y F^cr)4-°'<y^;6^^/c'#S^n^^tntf ^^.^ 
:2yhu-Mmn^(D}^Vy F • rsH-f y^^f6etMethod^fSetMethod07 

^ F ^n^^nMi" §0 3 V > F J: *5 fiiE^ n§ X- ^ imiR:^^i^ x 

^Ftc^D#S^n§o 1^. ilcDJllj^^yv^V^Fti;i;7;l/ • ^xVl^ • 
^^^t^o {-t^Otc. 0K4-s^i/©:3-^>Frt©f^'-^{fiWS-r§SK^t7'v' 
x^ FTfeoT^^cfcl/^ 

iL— If 7b^^ n y F o § ^ t ^ :3 y F n -jKD n v > F :6^'^tT^ nOK 
4^^^>0nvyFrt(D-r-i5ffI«M^n§o rL-^f:6^^^7n^' • d<>y ^Xi^ 
(D^nyhu-jV^mmt^t^. Fo-;l/nvy F^^^^tT^tiT. 0K#^^ 
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It. $^T^7-^y^(Dt^. m±~^nx\.^^t^. h^i^^itm^^nrct^. 

§/ci646%oe^rW^nTV^?)o -r^^X b • ^ih^^ > h «HSV 

So ^^^7^'>y^hx^Xbfi:^nP.Og^m^T»n. M^^-TbmiO^ 
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(Smart control Label) 

^fe:SVH*f-4^XF •XFi;>^^^^t?^*^7^'>y^ •:ty>^x^FTfe§o :3 
y F n-;V;5)^:Kftl^^^^ "y^Mt. P^ifg^jb^WiraW^^i- F^» < ^ 

-^■:^;H500^^:Ji^?o ziyhu-MiX-^-V ' '7^)\y(0WMt(Drc 

i^t <:ia5mmtSo n>Fo-;^A^^^fiSc^n?.^#^ ^(7)^^;Vli^OMa-r 
§3-7yF^cj;0W$n§x4^XF • XFU>^^fe^W*^^^7^>y^"eW 
{b^n^o F^J;C(Dgl^(D/ci6GetGraphictGetNamei:Bftfn^^y^y 

nab I ed ^ V F ^ 3 L T ^ 7;l/l:- § % ^ P, ^l. 

o Sfc. SetSelected^y^y F^3-;bLT:i-^ftc<j;0EifijiJK$tiTV^§:^j^ 

(Draw) >^y^y F^3-;VLT^^;V^^01iffi±ti:i±S 
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T«{t: (Invalidate) ^n-jlt^C tlcX^^CDmU^Mm-T^^ tt'^'-^^m 
V^^z.t^7rsto «y^n^y^l540T\ Mfi:^^ ^^-;^A^V:^^- 

§VHixVXx-^>^n^^#. SetEnabled^y^y F^n-;l/-r ^ J; D 

ti^'l^miS^&^MM<D-'m^7jk'r7~=^zL)iyh-otXMMt (Invalidate) % 

SetSelectedT^^yVF :^Z2-jVt^^ tlcXKt'y^MC^U^^^o ^(0\^. ^3 

Invaliate mMt) :^::i-)Vt^^ tic^<9 ^(OHiM^'^^J^t^c tt'^i^^^X 
^^t^U :3 y F n-;l/JiM^?.M(7)rc46«ya ^y ^1520ti:iitJo 
x-T-F • ^y^y^^y • 

(Smart Window Label) 

^-Y F^Vti^OgW^^-f fc46ti:'>^y F-^rttc^^^nSo ^ij^ff F4^:i;< 
y F ^mmt^TcM^-^y F'>Ofc460^'l'F F^ a. ^ y F (D^mx 
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7 ^ r ^ 7fe § V Hig^ 7 ^ X ^ y © ^b^"?:- 

;g.o x-T-F • ^^yF<^ • ^-^;VMrai6|gi07n-^-v-F-e^$n. ^ 

tin^TLabel:t7*i>V^Frttc|&^$nSo 3yFP-;Hi. FSetActiv 

tDMtg7"o-y^1620tc5it?o F'>«:5^n?. ^OfTitle^^^v'x 

^ FODraw^V>y F^3-;l/UT^-r F;V«®±ti:t±J31t-^<i5fi:^^o ^^7 
^•r^'7'O^^i5^^F;Hi:jimJ:D^0f <»n§o cntiHSV;??-^- • tx^V 

cDfSM^^»a-r§ ^:^fcj:t>^^n^o iaftti^^;w^7^x^' yo^^ 
nrv^s^tM^n^o 7^>F>>>b^?gttfk^nTv^§fe^i^ti:i^?gi4fi:^n 

TV^;|.^:$. ^niiSetActive^V^y F^3-;l/LT^(DfTitle:t7">^^x^ FtC 

W-r^cfc ^ iCiJr^ F;V*Sfail-r^rc46lcny FP-;Vti:1it^:/n <y ^1620tcM 
■rnl/— S/a y 
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n § o 1 o Off^^O/ ^ > Fti: ffl tDffiH® ^ 7 ^ ^y :i § <fc 5 tcJS:^)^ 

Jin 5) C»7 ^ ^y ^ > F (D^ffl^iJtid^^ ^ y Tfe ^ o » ^ y ^ai^^ x4^X 
F fe^l/Hi^^^ 7 ^ >y ^tiif -^±7b^o fc/^y ^ V FO±tc»n^o 

J; 0 ^ nns . -r 4^ X F S 1/ Hi: 7 ^ ^y ^ titiii b fc/ ^y ^ > F 
±fz: ^ n ^ o ffiO ^ y F A^T ^ X ^ ^ # O ci; 5 4? ^ y :^)^^^7 ^ 
x^7'^?>^S\ .1^^^y(Dx^XFfeSVHi^'^7^^y^ti7^^y>/a ./Vy^^^ 
^>F±Jc^Bf<ffl:«3^n?.o 

M^i;7 F'>-efe§o 7U-Ati';r;v • y-zyFrt-eo-^-fy F^ 

S?^jA£y7 AO cJ; 9 t{tiiCD^^^7 ^ >y ^^HtJJtll"e^^o ^ > F 
:t 7e> X ^ F © 0 0 5/ F ^iP ^ ^ m%m^^(DmMXh O . JS H® J; D ^ 

If . ^ y ^-7 x^xsiso^ < oiimMisiti. ^ < ommmxmn: 



-57- 



(58) »«¥8-5 0 9 8 2 5 



3 yM(D^"^-7 ^ >y ^ X ^^S^^tiT'j^'f > F -i; ^ 3 y h D-;VO J; 9 

Mfp-^^X (Fill Paint) 

mDo^X;:}^?)#7b^n§o M0o^X(*fFillPaint^«n^;?3^- • 7^-71^ 

7b— A-^-Y^b (Frame Paint) 
7 A • ^-r y F U-iy a y<Dm D tclt^&iffi < fci6^C-^^$ tlRlW 
^3>F^XF^Ji{fti'?)o 7lx— A • ^^yFtifFramePalnt^Bftfn^TColo 

r(D7^-;VFp^tCxnb->'3 y{cJ;i9*Slfi^n§o 7b-A • ^-rvFtix 

§0 

/N-r^^h -^-r^F (Highlight Paint) 

e{f7t5b^^(D;^-7i>x^Ftc^fc^lf>S:ffi<fci6tC'^ffl^n^o m^^^F 
^ > h f H i gh I i ght Pa i nt ^ «'n STCo I or 7 ^ F X n a y J; 

ffe^>!^$nSo M-r^-TF •-?-r>'Ftix3b->/3>/)^^M^ti§^^pjfi# 
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T. 1.25|g$n^o 

iz-v • ^^yh (Shadow Paint) 

zy^ F'^ • -^^yhli. :^7"i>~x^ b^b^^lS© 3 ^^7L:t7'^S>^x^ 

ybafHighlightPaint^Wn§TColor7^-;VFrtfCxnU-i/3>JCj;D 

mm-^n^o m^^-tf ••-^^>'Fti:xnix->/3>^4fiSc-r§i:^iifs#*'^# 

?./c46t::;tyi/"x^ F^^U ^L. ^S]S/cJ*i3lf-Ofci6tC;ty>^x^ F^ 

-7 y ^ ^ ^y ^ ^ ^iaiir S n - F ^ A;^ >^ > ^ ^ X ^aSI^ § /c J6 O 
-F^53^li'rsci:ii:*:fgEicD±MTfe?>o ^ MJlti;t@5j1^ffl (MIS, Intera 
cts) ilfflSMRTtg miSm Interactable) tmm^ 1 7' s.^ hP^lc 
^n^^niii6iitn^o ^170J±^y>^^x^F:^)^H£DJ:-5t-bT«$ti. » 
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o Z.(Dty^iyx.^hli\£:i~ (View) tmiti^o ^(D'ik. K7'n ^1720-^ 
. (Interactor) :6'^A;'J>^>^^X^M-r^/c26^i:M^n§o 

cnii:lfaL-0^y^y F • ^:^^^^^^fi5t (Createlnteractor) :?:rt-;H-^ 
C^tcj:«3;S:?n^o '^y^'y^^ (Interactor) A^^^^^n?)^. Rltg^:!- 

(Interactor) tjg^jnSo OTOtfa- (View) aiin^0jg5lll/^0 

m^(0-^'7'y:^'7V\m'Sm\'mm. (inter actable) }LWm\m\tiC\^o 

^y^^^^ (Interactor) MtSt/n^y ^ITSOTfJ^^^ti^o COMti:^ 
y^'y^^ (Interactor) ViewtcMbT^V^^^^ (Interactor) ©MS^B 
fe^o cntilnteractorStart^y^y F^r3-;VLT^^^^-^ LT^?]i^V'j7 
X • ^^Vh^S'T^^til.fcO^^nSo Startp^V^y FJ^f InitialEventJC^OJ; 
v>X • h^f^^^r^o -^y^'y^^ (Interactor) ^iSi(f Intercation 

Type^SI$(kSelecttc-lr>y F-r^^ttCcfcDaJK (Select) ^ 
mi^(DSe I ectBeg i n^ V ^y F n § d ^ j; 0 ^MfP^ll^i^'r § J: ^ 
^y^^^^y;!/ (Interactable) ^cWf^o 

^©tts -rv^^^^ (Interactor) ti. MV^MttoT. «:/P>y^1740 

0#l!'il^^ofci:^. 4y^=7^^ (Interactor) ^cM^n^o ^cOtt. 
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eotcil^tl^o • #^y:^'^tf£ff$nTV^n«\ -ry^^^^ (interact 

or) li^riJELi^^^mKh^tmrnLX. InteractabletlEbV^ji^t^^^T-rS 
cfc^ftflt^^o ^y'^'y^^ (Interactor) tif lnteraction*%Selectlon'efen 
Selecting iMW^^) Tfe^o 

f Interact I onTypeMov I ngTfentf^ ^ntiMovIng (^llFf') "r^fe^o 

MR (select) 4^=5:^ tf. -iy^'y^^ (Interactor) till&O X^uM 
M V '^7 XfuM^tbl^^r ^ o IlffiO-^ XfiiHtiGetCur rentLocat i on^ r3 — ;l/-r 
^Sil^tiicfcDtf^n^o lOffi"^ ^ X{4B«Get Initial Locat i on^ n 

tyiyx.^ h^m^LXl-^^o ^cOtt. ^y^J^^^iJ? (Interactor) Ji. ^(DSe 
lectRepeat^ V >y F^n-;V-r ^ C tK^KlMtRmi'^^mmt^^^ Interactab 

y^?^^^ (Interactor) ti^OSelectEnd^V SJl fctc<}; DM 
iR^^IITt-^Jc^lnteractabletcfjic^t-So ^Ott. ^(D'^mmki^V Y 
^n-;l/bT^t!]l!]f'lF:^$^46§J;5tclnteractable(cW1'§o ^^O^i^. II 
ftOV^XfuBtiBl^ (argument) tLTM^nSo Moving (W^t^) 
-r>^^^^ (Interactor) ti:MoveRepeat^3-;l/LT^S)i[jf^^il^-r§ J: 9 
'f>^^^^y;HnteractablefcM-r§o ^nt*?IIS( (argument) tLXM^ 

-ij{^0^7^^n?)-&So Selecting QM^^) ■<y^=7^^ (Interacto 

r) ^OSelectEnd><V^y F>&=i-;VLTMiRi]{'P»71-^ J; ^Interactab 

letfifefl^So mW^s.h\f. (Interactor) ^^^OMoveEnd^ V 

-y F^=i-;l/LT»iM'P»7t-§c};9 InteractabletzzM-rSo 



-61- 



(62) 8-509825 

/c/^->'^3>^^.Oil^t*^^mtciSl^'tO^?S:§o {-tt^f^tc, a-^f -^y^- 
yffim'^n^^^ti-^^^'^-^^^tmmi^j^'7~trs:io^t<mm-vh^o 

n^x X ^ § I Hi X ^ ^ ffi;g:M § ^ 7^ X ^ h -efe 

^hicx^^m-^n^o T-^^fi,m^(Dmm^M^t^m^co=L~^-^y 

^-7x^XS*^-|#fcK<o 3iS^a-^f • ^yi5?-7x^XS*0«0 
7°n-bxti;^190t31«$n§o 

^t1"<nc|itgyn>y ^1910tCji^tl§o TOpenPresentationCommand^if'— • 

Tjk-to CcD^-^y Fti;TOpenPresentationCommandP?ffn§o 7°Hf >-r— 3 

a.- -If "jb^ ^ ^ X- ^ a - L § V Hi« § cl ^ Rl fjg 1 § • ^ 
>^-7x-f Xg^OffiTfeSo 7''b-tfy-f->'3 yti^i— ^V>'^-7x-X 
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-9^' • ^ y ^ - 7 X ^ XS^tt ^ ^ P^Viym ^ ^ ^ t T-rV X ^ ^c|&,ffl^ n§ o 
>7XX b L/cx-^7°b-tf >-r-i/a LTS^$ 

, If" . ^y^??-7x^XS*ti^cDg^^^--^fc#BI-r§iD:|:#tJo 

L5b^L^?b'^^. |wii:rL-+r. ^y^-7x-rxs^o-r^T(D^S{l:/^-i>^3y 

x^xg*(7)-r^T«7 7-r;Vtc:|!S^$n?)o J:(D7 7-f 1 '^fe§v^^i^n 
IDhiiFiT^^S'&-r§^7"i>^x^ h-efe^o fitt^— 9" • -i'>'^-7x^Xg*^ 

>^-7x^7.. 7-;?J^7~ti:cJ; Df->7V- h A^?p«-?n^ttntf ^^^5:1^ 
o iTLV^7'b-tf>x— ^^3 >tt^OCreatePresentationpiy>y F^n— ^l/f 

i.il^^Cj;D7-*^70>t>(C|§ffl^n§xy7V-h*^?)M^n^o 7V-t? 

n§ X- ^ «Dff^^. ^nis^^n^^co^ ^yV'yh^^mimy'u^ 
yy^-iyayo^-mo^^i^^^t^^^-h^m^mcomm^^tso mm^. mmy^u 

^y^l930T\ 7-;^^7*MpJtMoT^-¥- ^>^-7x'i'XS*:&^tRL 

T. y°u^y7—iyBymmr^o 7~-^-^fmm(Dm^(D'fu^yv'~iy 
3 y^mmt^ ^ ti^'^v^nif. ^nti7°nf y-r->-3 y^&wt^— • ^ 
y^-yx.^7.^y^i^:L^hK^n^mt^^-^' • ^>^-7x^xM^^- 
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tim^'fe^o mmt^ :i-^f(7)S^Hlgtffi«MS'l4^#S-r?.:tyi>x^ 
bTfe^o #M-9-->'^ (Preferences Server) *^e.7-;^7^7lc J: D g 

^J^W-? ^-7(3^ 5) n§ I D TUser I nterf aceE I ementKey 

X^ • xV^i/3f-UOGetValue?^V^y FtcM^nSo -SJ^-^ ID^±iHff 

— tf . ^y:5?-7x^Xg^:«)^m"3ltenSi:. 7°b-tf ^x-i/a >£D-gP^b 

$.i>l/Hi:{ifiO±iFjT^^^:3.— tf • ^>^-7x^XS*©:6^Mottf)n§^T#^^ 

;tyi>^x^Mg[pl;a-^U-x^'>^^- >'XxA©^^^7^>y^ • a— if" - -T^ 
^-7x-rX0a-+f«. Ltfbtf. V^X^SlA^L. :ty>^^x^ h^Mi^-r^ 
/ci6tc^U >y^b. »^;|.V^Jintf-(Dfci6^c;i-7'^i>"x^ h^F-^^y^X. ^ 

o *fg0^ti:. Select (51 

JR) , Peek (tf-^) , Move (BW}) , AutoScroll (gfjjX^D-;!/) 43j;r;Dr 
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ag/Drop(Copy) ( Fp 7°) ^^^f^-Yt^^^'J V 

. >/XTA«ISfflnteractionType^SiS(kDragtc-fe^y F-f^ ^1 ii^c J; F^^y 
^' . :e-Fti:A§o ^O^ii>XxAM{^C»@^^LT^fi^$n/c:<}-7>^x^ F 
^fflv^TF^^y^W^^ii46§o fe^VHJ:. 

(b) ;J-7°i>a >4^-»?nTl^^7b^ofc^P.^^\ >/XxAii^|j(f Interact 
ionType^^i(kSelectfC-tr^y F-r^C ^tc J: DW^-FtcA^o ^Ott. 

Tb'^ x^. ^ttx b >y >^ ^ F ^ Bf a'n§ ^ § X U ^y ^> a Fi:>(±Jc 
S3/b^bfc5!3^S;^)^>&#iJ^f So iin«. GetlnitialLocation><y>y FfcJ;DM^n 
S XteK^GetCur rentLocat i onp« V >y F ^ «5 tiS Ilft^D v ^ X 

O^^nSo V'>X^^'^i]X^i/aL4-N-;l/FJ;^±tCi];b^^nTV>n«'i/Xf-Ati; 
mWe- Y^^JL^m^e- FtcASo ^nti^lSl I titer act ionType^^ Wove 
■b^y ht^^ticx<onvo i>XxAt*^Ott^'DSelectEnd^V«y F^n-;V 

^ OMoveBeg i n ^ V >y F ^ :3 il ^ J: D ^ttftfl^^ Pwl^^-T S o 

v'>X;bm^Ti/^^v^^^li:^i. >^X-rAtiv'j7XA'5^'0< ei^S<ff 
^ nfc 1 1 f - X ^ -r § Get Cur rent! i mep« V ^y F J; D M ^ n S iS^S OB#f^ ^ 
>&J:l:^tSil^t^J:D^^n?.o V'^X:i)^^lf-^ (peek) X^S^^4-^-;l/ F^nf 

lin^^^T^uya. .t^-;^ f a±ff n/£ 1 1 e . s/ x x a f 

;g:|^7Lti°— ^ Ft::ASo ^titi^lSif Interact ionType^^Weektc-b 
y ht^^ticJ^^noo ^misi. ^OSelectEnd^y^y F^n-;l/LTjlJRi] 
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^ • Xlx^>a.t>-;VF^ffix.Tff^n:^^^«> >'XTA«:t7'>^^x^ bOSele 
ctRepeat^n-;VLTS»{^^M-r^o i/XxA*^a-W»^- Ftcfe 

GetCur rentLocat i on?^ V >y F ^ D ns«v ^ X{mM GetConta i nerBoun 
dsfc J: 0 n^^ty >> X ^ F (D 3 y t ^Itm LXfiOo 

V'^X5b^^^/'£'>^:^F'^O^^rttCfen(^. ^yXxAli^^v^^x^ F©MoveRe 
peat^y^y F%3-;l/LT^i]||]{^^«-r^o V'^XA^^'^^^ F'>cD^W±JC 
fentf. cn«SliiX^n-;V®!j{^^^-ro v/X-ri^ti:v^x{iL«tcj:0^$n 

y-r-tOAutoScrollp^y^y F>&n-;VLT. iiftOV^XffiB^^^^^^-^ ^ b 
Til-Til ^JiickO^^nSo -B^7■r§^^ i^X-rAti^ ^T'i^^x^ FOMove 
Repeats V F^n-;VbT^«]S]{^^«t-?.o 
v^XtJ)^^^ > F ^ (D^'Wcfentf . iy7.'rK\mWm\f'^W:'J LT F^ • 
F^cA?)o ^Pilt. ^l5(flnteractionTypefc:S|j(kMove^-!:z^y hT^cl i:^^ 
cfcD^T^o ^na. ^©MoveEnd^y^y F^n-;VLT^«]»>l:*§7-rSJ;^ 
:t7i/*x^FtcWr§o ^nti. ^ODragBegin^y'y F^3-;l/LTF^'y 
^WP^Ii^^-r J: d Icty^^Jx.^ F ^cftMT^o i^T^y-ht^ F^ >y • ^r- F 
i/X7-Afi:t7"'v^x^ FODragRepeat/y ^y F^n-;FLTF 

mW^. ^W]7. Vviy^ J^-;F F t n§ fe?) X b ^y e/ a .tN-;i/ F^S;^ r-^' 
'>X^rL-+fWi]b/c;?]^5;^]^^¥ij^-r§o iinti. GetlnitialLocation^y^y 
F cfc D M ^ M V X{iB ^ Get Cur rentLocat i onp< y >y F cfc D M ^ ti § 
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^tt{^%*t7bTM^-Ft^A«.o ^nt^. ^i(f Inter act ionType^SWov 
eJc-b'y h-r§^l^^cj;DlTdo ^tit*. ^(DPeekEndy^V V^:n-)lLX\^~ 
^nm^t^Jt^X^:^y^^yx.^ hKmWT^o ^n\t. ^(DMoveBegin^y^y 

jb'^ilJb^^nTV^^V^h^tcfi, >/XxAti^-/>^^x^ F©PeekRepeatp<y^y 

-F^cfentf. iyTsT-him^R^-Y-^t^J-^^o ^n^igi(flnteractionType 
^SWonetc-fe^y Ff § C ^tc j; DtT^o :^Xf-Ati^O^ V >y FSti^lfT^ 

7~r?)o ^nti^lj^flnteractonType^^WoneJil-b^y FfS j; D iltl^ 
tT^o ^Oti. i/X-rAti;^(DMoveEnd^V>y F>&r3-;^LT^i]iI{^^*l7•r 
§ck9^:/i>^x^ Ftc^xU-LT. ^iS(flnteractonType^SMonetc-tz^y F 
f F^'y^^-^-F^^7-r?>o v'XxAA^^lf-^ • ^- Fl::feS 

tt^c^J;. >'X7"A^i:lf-^ • ^-F%ll7-r?)o ^mi^iS(f InteractonType 
^^mkHonelc'^y ht^CtKX^n^o ^titt. ^OPeekEnd^V >y F^:^- 
LT V£-^a]{^^^7-r § J: ^ ;tyv>x ^ F K^m^^o 

^l^^^It^^-r^/^-F^x7tV7F^xrcDi/Xx^^^W^^li;^^*% 

-r^So rL-Hf7b^X^P-;W^-^Wb/c^#. S/XxA^X^D-;!/ • n-T^F 

F«X^n-;l/OJ;a=5:xyF • rL-+f • r^ixa y»iI1-§:t:/S>^x^ Ft? 

x^n-;l/ • F« 1 ■c»cD/-^^p<— I^^OiiaL-A^X^n— 
n^-^^mMiU-t^o >'XxAtiil©fit{l>&Ii40X^P-;l/ffiif^c-fe>y Fl" 
?.o iint*. nvy FOSetScrollPositionp^V^y F^n-;VbT. X^P-;l/ 
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GetScrol I Pos i t ionJc j; D M^n^fmcfuWcX ^ D-;V%^^-r § ^ ^1 J; 0 

f^o JlcDMtinvy FSetScrollPosition^n-;l/LT7«^n-;W^-cD^ 

V^y FOGetScrollPositiontCci;DM^tiS{itc^L<«-b^y il^^icJ: 
D^^ti^o r3V>'FtD^tTtis ^©tt^ ^(ODoRepeat^y^y F^3— ;U-r§L: 

iyx-rAtiinvy FOX^D-;Hu«^S*lX^n-;WuBt^-fe>y b-^^o ^(O 
^atin-R'y FSetScrollPosition^3>-;VbTX^n-;W^- • p^y-y FOGet 
ScrollPositiontoj;DM^n§»ffiHtc^n:^)^^L<^?>j:5t--fe^y Ft-^ii 

-;H4SMlt©:^-y>'HuKfca-o\^TM{b^n^o ^(^m. liJSyn^y^ 
2020-r\ X^n-;W^-"0^^i^ (scrollbar thumb) m^-^ntzti^E^t'^^m 

^sto X^u-)W^—o^3^iomiR^nrcttiat. nyFn-;Wi. X^p- 

;W^-»:6^^nfcA^S:^3^^¥ij)^t"§/ci6tcfiJ5£yn^y^2030^i:M^n§o ^9 
x^P-;HitflttX^P-;W^-oS^c»iTbi/^{mlJci2^p)n. g/T^^^ 
■r<'X^P-;V«]f^tcSB*LTl|y;a— V^y F :?n:3.-ifC)fc46tC^^;0^:&^n 
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;g,, X^n-;W^-oS^«i^Tt/^^ltn«\ »-rX hMS7'n^y ^2050 

^21AgI. ^2160. $3J;ra21CBIt**Mfi:c};S'>^yF'^ • X^n-;V^ 
^-To ll21A|2ITii. X^n-;W^— oS^2110ti'>-r>F':^2112OS±gPtcS 

(collaboration Logic) 

$n«.o m^l^i. rL-WxVX7°W±(7)F4-aL;^ybT^y^;V^i;>y^f ^ 

g^TTaskProgram:t:/>>x^F - iof'^MtmrnKX-DXim-^Mo miim^i 
«0j^J;:cfc?.^X^ratD^^X|5Wjf^^LTl^^o m22gI^c^-r7n«y^O^ 

^X^M^St 

^23121^5:. TTeamHandletCctoTSijO^-Alc^LT^^y • ^X^^^sEt" 
^^^07°n-bX^^LTV^So TTasl<Program^yi>~x^ h ^^TTeamHandle±cD 
-r>'^-7x-fX»llLT. ifH/^^-A^M-rSo " runtest-t MainTime 
MediaTest-l TimeMediaTest" ri-^y F • ^-T y^iTLl/^^-AA^^^fTt"^ i^-f 



-69- 



(70) #^¥8-5 0 9 8 2 5 

^(Dx4^Xha^ TCommandLinecDnyx h^^^ (constructor) KM^tl 
§o TTeamHandle3>Xb^^^tiTCommandlme^:7'^>y ht::L. ^ti^X h U 
~KitLX^~^y h • f— AffilJ^D•:^y+^-/^- (nubserver) ^M^o 
>y b • ^^Aiijfii:. -^y+f— /"n— fiTCommandLine^tl7t:b. TTaskProgram^-^ 
X-e£a$n/ctt^-r>^-7x^X^OTbT. " runtest" 7°n^^-^A^^ 
fT-r^M^^f^o Initialize (M^S) ^V^yF^i" runtest" m^f^m^ 

n-FU " main" (DT Fl^X^^tf-T^o Run (lltf) ^V^y Fti" main" ^ 

(7n-) ti. Initialize (M^^) i:Run mW 2 
fiS'J^V'y Ftc^SiJ^nri^So Initial ize^y^y Fti^ a— if-n-F^^t? 
t^fcib (D±r ©ttV^tf o TCommandL i ne-y- 7" ^ ^ X 

Oii^fCtJ;. ^Ofl^iltcti;. -^^ig^^-^'7^^U^^-Ft. " main" OxyfU 
. H l^X^m-^tt ^ ^ -eo-r^TOX-r ^y 7°*^-a-t ti^o I n i t i a I i ze;'< V ^y 
Vt^^M^t. TTeamHandle3yXF^^^>&3-;VLfci5?X^tir>'yO'y^ 
(unblock) ^n§o HV^mntf. f^fig^-i^MOnyx F^^^tis 
^yh • 5^-MiJOfrtl/^^X^tc:i3lt5lnitlalize^V^y F^IrI^LTV^^o {"F 
fi5c^X^. " main" (argc, aegv) xyFU • .t°^yFtOJ;9^ • n- 

^iJ;^]^P-F^n/c^ M^X^:^^x>FV • T FbX^-e>>> >7°T-^§ 

c^. nwx-^ (static data) mmm^-^nTcct. 

mzK. Initial ize^y^y F^Runp^y^y F^SiJ>J?tc^«-r^^s TTaskProgra 
^li. Initialize^y V Ftcf^iJ^'W^e^i^i:. nyx 

^(D^o^jiiitlt. Initial ize^y^y FA'^£^g^-r^^-i'7"^U --b^yFO-gP 
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mmmmit 

mKlt. TTaskPrograin(D#^+f-y^^^Xf*. Flnitial ize^^^M^^"^^ 

§o fe§^X^©^^^X^ (creator) t\ ^-^'y h - ^X^ff^^^mU(D 

kProgram^cM^n^ ^CT^^^X^. ^fctifflOxyx^T^'^J:fe^Treveiv 

:i-^'ff^V=^a.^yh • ;^7"S>x^ h5cMLT^V;l^^y ^y^-r^o ^©fet. 
1itg7'n'y^2420T\ ^X^ • yo^'^ArabV^r F 1/XSP^ (address spac 
e) ^^^U ^y>>x^F^il07FbX^P^tc}fAU ^X^^7FbXS 
P^tc^fi5t^-^i. ^0^7"i>x^F0^y^y F^lfl^^^-lir^o M7"P>y^2430t 

^fcfc^tc. z.(Dtfi^x.^hi,±¥^a.y^yh'y7-(j\y^t-fyL. F4^-l 

T^yF • ^^'v-'x^ b^tl^L. ;t7'v^'x^ hOX^-h (start) ><V^y F^ 
n-;l/-r§o iicD^y^yFti. t-r>--9--^^-A^^^(DF^^p<>'Fi<:>rt 
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i^mfnii. ^ y ^ vummy^u >y ^2440 ic^.-r^ ^ k^t'jv • ^-^^-^^ 

yF^At/'TSC^^b'^T^tSo 

tIr3vyF^StI:3^yF-e$.i.o F^i:^07^:^3 >^m-07 

F^^y^ '^t^U—i/ay (atomic operation) hbT^tf1"^o S^:3vyF 

Tv^^o fe^aonvyFTiJ;. liM7x-Xov><-o:^)H*. nvyFO-^m^c 
fm^^^-^^^ t^<X4^>y7°t-^o^:^)^~Tt^o ^f^Stl:^ x'y FT^i. F^-y 
io (tracl<er) tJ;. rL-W/S:A.?>;6^(D7^->3 y^fT9 ^RftftB^nTs « 
7i=i^y^2460tc^f J;5t:::i-TO7^>'3 ^.-WiftDiivy F% 

f^J^l^\ a.- W7^ 3 U >y ^"T ^ U ^y ^ $nfc7^ 

n-^y FOdo^y^y Fiin-^evF^&^-rVl/ • nvy F • xVX/^^yf-^ (mode 
I command dispatcher) icM^o t-rVl/ • nv> F • X/^y^^-v (MCD) « 

3-7^ F^Stt^O. «7n^y^2470^c^N-rc]:9fcr] x-y F^^xVV • ^-/^ 
-tclE^-r^o t-rVV • -y— /^-ti. ±i[5]4tm# (collaborator) ©UXF^fl 
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iWl{^^#c7)tx> • 3vy F • x^'-tf^-r^-^' (executive) (D^^lcm^ti. 

icMMi-^n^o • F • T^VX/^^yf-'YtiU • n-T>F^7CfD 

F^cl^a bT*^?>. rnwFOhandle do (^ffM) ^V^yF^^tf-T 
;|.o ccD^y^y FanvyF^ca■:5^/^Ttx;V»IE■r^o ^r>t±ii^^^fi5c 

^ t. :ty>>x ^ F ^RED;d-yi/*x ^ F LTUfflH-T § ^ ^ lii^^o 
^Ofei:. ^'^7^^y^ • If a-ti;d-7^i>'x^ F^;?7^- • b'y F • :t7>>^x^ 
hi:LTSfffllit"Sc iintC)[>rL. x4^XFO^O-rVx:/b^ti^ ;^-7^>^^x^ 
h±^e^^;l/RED^An?.o »^\M^nfcfe^. ^tixVX/^y^^fcM 

yy^^^im^t. n-^y FOhandle do^y^y F^3-;Vr§o CO^V^yF 

' \^:L-\tiryiy:r.^Y^±i'7- ' b^y F • ■^yi/x.^VhLmWmt^ 
giJcDrrwF^ttOo 
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■r S h ^ ^y ;?7:6'^^^n o Tl ^ S C ^ ^Sij<-r § O ^i^^-e 
«h-^^yAi:7^-FVVy;^j 

l 0(Dtt^h^>y*^«£D7^-FVVy;d 

§o MF^^yAtiMf^W^f'Wx • ^-XO^^>h^a^tx;l/ • ^-x 

O^-O'hfC^i^-rSo ^xVV • -r-ty h(i:fl^cD7^-F/Vy:^fClHfl5^n. 

^cx^'fjv ' -f-<yhii.\£zL-icy^-7^y^:^m^rMcim^Mo mie 
im^c^:^mm}£:x-(Dh'yy^yW'^mxh^fi\ :^^c»<fc5OT®«§o 

• 7^-F/^^y;i;ti. ^x;l/>&t';!]^^fi^fc|fiE-r§cfca ^cM■^^AHtTl^S/c^t 
-e^§o x^X F • XxV ^■^Jfi]m^-X03D^^^7^' >y ^ • XxV ^Ocfc o ^ 
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class TMy Tracker :: public TTracker 



public: 



TMyTracker(TMyModel* model); 



virtual ~TMyTracker(); 

virtual TTracker* TrackFirstTime (const TEvent&); 

virtual TTracker* TrackCoi\tinue(const TEvent&); 
virtual void TrackLastTime(const TEventfe); 



private: 



TMyModel* 
TMyCommand 



fMyModel; 

fMyCommand; 



TMyTracker::TMyTracker(TMyModel* model) 
{ 

fModel s model; 

) 

TTracker* TMyTracker::TrackFirstTime(const TEvent& event) 
{ 

fMyCommand.SetData(((const TMyEvent&) event)->GetSomeData()); 

fMyModel->ProcessDoFirstTime(fMyCommai\d); 

return this; 



TTracker* TMyTracker::TrackContinue(const TEvent& event) 

{ ' 
fMyCommand.SetData(((const TMyEvent&) event)->GetSomeData()); 
fMyModel->ProcessDoContinue(fMyCommand); 
return this; 



void TMyTracker::TrackLastTime{const TEvent&) 
{ 

fMyCommand.SetData(((const TMyEventfe) event)->GetSomeData()); 
fMyModel->ProcessDoLastTime(fMyCommand); 

1 
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StreamOut...Delta^ V^y F^»< t^(D)l-Miil(Dh'7 y • 7x-XS! 
Boolean TMyCominand::StreamOutContinueDelta(TStreani& towhere) 



StreamOutContinueDelta^y^y Ftis ^l^Dr;^^:6^i^^MTfen^^. TRUE (K) 
^jISP'T^.o • /^y F • '^^y (rubber-band-Hne) F•^^y;?7^Dcfc■5^^ 

^{CStreamOutContinueDelta*^e.FALSE C^) ^jMSPf^ i d ti:;5;-^TV^§o >t° 
'j ri'y • X^'y f-^/^' • Fv'y:^? (polygon sketching tracker) coj:9^^ fll 

Streamln...Deltap<y>y F^*< t^C»;V-;Wi. ?>fjST§StreamOut. . . Delt 



virtual void 
virtual void 
virtual void 



virtual Boolean 



StTeamOutContinueDelta(TStream&) const; 
StreamInContinueDelta(TStream&); 
StreamCXitLastDelta(TStream«Si) const; 
StreamInLastDelta(TStream&); 



const 



fData »= toWhere; 
return FALSE; 
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void TMyCommand::StreamInContinueDelta{TStream& fromWhere) 
{ 

fData «= fromWhere; 

) 

-Ti^^S^^S^c cn^Oa-^y ]^(Dm^y5^^^Mitt^rciblc. stream... Delta 

Boolean TCominand::StreamOutContinueDelta(TStream& stream) const 
{ 

*this »= stream; 

return FALSE; // ^ Jl^ ^ it ^ ^ m M X' i^t '3 'C ts: \j> 

J 

void TCommand::StreamInContinueDelta(TStream& stream) 
{ 

*this «*= stream; 

} 

void TCommand::StreamOutLastDelta(TStream& stream) const 
{ 

StreamOutContinueDelta(stream); 

} 

/void TCommand::StreamInLastDelta(TSlream& stream) 
{ 

StreamOutContinueDelta(stream); 

} 

cn^(Dmm?^^Vy F^^fflM^nxi/^^t. operator) > =toperator < <= 

tf 9 ^ ii^^T^^^o F^^y;i7:6nModel::ProcessDoFirstTime()^n— ;!/'r§^^ 
, nTyFg|l5(t*7-7^y Ftc^nr. ^■r>--9--^^-^5^f>n§o ^^i^^?). 
5li[t*l#t;7^>y F^^:^nT^ 'y->:x • ^-rVF (cached model) ©g-^^jM 
^nSo ^^xVFTii. nvy FC»HandleDoFirstTime( )^V>y Fjb^^fT^n^ 

F ^ ^y A :6nMode I : : ProcessDoCont I nue () ^ zi -;I/-r § ^ ^ ti. n W F ? I |j( 
x>^'lffg^XFU-A • 7^F-r§j:9(cW5t<^ti^o 3-7>F--r;Fi^ 
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, 3Ty FtDHandleDoContinueOp^y >y F:6^lltT^ti^o 

b ^ ^y jb^Mode I : : ProcessDoLastT i me () ^ n -;^-r r3^yF?li( 
xVl/^'lffB^XFi;-A • 7'>F1'^j;a^cS5}<^ti^o n-ry F • -rVl/^? 

^}^t)n§o ^^xVVTii;. f^Vl/^^invy FOn-:^j;l/ • r3h°-(cXFU-A 
•^>$ni>o ^0$>i:. riN'VFOHandleDoLastTinieO^y^y F:^)^^tT^n?. 

(incremental) F3b^^^(DK?gDo7x-X^^7Tt§7j^tCti:. 
2-S)fe;|>o TModel::ProcessDoLastTiine()*^n-;V$n^^-&T 

^OHand I eCo 1 1 aboratorD i ed 0 ^ V ^y F ^ „ 

^^-v^yv-oL • ^x;Mi<Dny'>F(iiiJ^^ni)o 

iC^fJly - ^-z'^-^M^n^o cnic^io. HandieModelServerDo()^y>y F 

v>F (^>y F^'^-XFi3d;tf;tyi>"x^ FMnvy F^a ^mMt^C 
t ^±mc^mitt § atl^P^t^: X § «T D . i^mi^(D F ^ >y ^ > • n 

AllowsEarlyDo^;t-^^-^^ FL. TRUE^ilSPt-^ il J; nv>F0O 

-iDvmn^mmt'f-^^tif^vt^o iin^Cc^D. f^^^^^f -r-^^-r^ 
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Virtual Boolean Al lowsEarlyDoOconst ; 

AllowsEarlyDoO^i:. h^^y4^>^««l*5cfcr;g^l7x-X?:^46T. 

•r>^*^ ilftoF^^y^^^^' • FOTCommand::FinlshTr acking^V>yF 

Virtual Void TCommand: iFinisliTrackingO ; 
Finish TrackingO-r7;t;V hO^»]ti^^O<fc ^ ^^^oTV^§o 
void TCominand::FinishTracking() 
I 

GetModel()->ProcessDoLastTiine(*this); 

GetTracker()->StopTracking(); 

) 

?iMt"^^^l^^i^ -X^^^o^h'y-ytilii. StopTracking^y F;b'^3-;l/^n 
Tctt. m (4b'J:tf^onvyF) %|im-r§u^Tfe§o ii£Dii^iti. Stop 

Tr ack i ng^ n L fc ^ . ^ ^ > Xgl3(0 if n t> #FI b T ^i; ^ ^ ^ 

il(D^Sfj;&-9-.t°— F-r?)fca6tc^ SetTrackerp? V >y F^:^— ;l/-r§ ^tc j;o 
T. F^^y4^>^^- 3WFtc^OF^'y;?7tc-3i/^T^nf)-ti:§i2:'>g:^%^o SetT 
rackerfi:. u'^yYmm^\^nxJ\^'rz.}iif-r:^^ti\ nvy F;0^ F^^y^tc 
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